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• MEDICAL GAS PIPELINE SYSTEMS 

PAIRT 2 AMAESTHETCC GAS SCAVEMGtMG DDSPOSAL SYSTEMS 



1 S 

This part of ISO 7396 specifies requirements for the design, installation, function, perfonnance, documentation, 
testing and commissioning of anaesthetic gas scavenging disposal' systems to ensure patient safety and to 
minimize exposure of the operator and other persons to anaesthetic gases and vapours, it includes 
requirements for the power device, pipeline system, performance, non-interchangeability between l<ey 
components and avoidance of cross connections between anaesthetic gas scavenging (AGS) disposal 
systems and medical gas and vacuum pfpeiine systems. 

NOTE In this part of ISO 7396, the term "pipeline" refers exclusively to pipelines that are part of a dedicated 
anaesthetic gas scavenging system (AGSS). 

This part of ISO 7396 is applicable only to those disposal systems intended to be connected via AGSS 
terminal units conforming to ISO 9170-2 and to AGSS receiving systems conforming to ISO 8835-3. 

This part of ISO 7396 also applies to: 

— extensionsof existing AGSS disposal systems; - 

— modifications of existing AGSS disposal systems; 

— modifications or replacement of power devices. 

2 MoirmatSve references . - 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (induding any amendments) applies. 

ISO 5359, Low-pressure hose assemblies for use with medical gases 

ISO 7396-1 :2007, Medical gas pipeline systems — Part 1: Pipeline systems for compressed medical gases 
and vacuum 

ISO 8835-3: — ^\ Inhalational anaesthesia systems — Part 3: Transfer and receiving systems of active 
anaesthetic gas scavenging systems 

ISO 9170-2, Tenninal units for medical gas pipeline systems — Part 2: Terminal units for anaesthetic gas 
scavenging systems 



1 ) To be published. (Revision of ISO 8835-3:1 997.) 
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ISO 14971 . Medical dewces — Application of risk management to medical devices 

ISO 15001 . Anaesthetic and respimtofy equipment — Compatibiiify' with oxygen 

EN 1041 , Infoimation supplied by the manufacturer with medical devices 

EN 13348, Copper and copper alloys — Seamless, round copper tubes for medical gases or vacuum 

3 Tentis arsd defsnftlons 

For the purposes of this document, the foilowinc terms and definitions apply 

3.1 

AGSS socket 

female part o? a terniinai unit which is either irstegral or attached fo the base b!oci< by a type-specilk interface, 

and which contains the type-specific connection point 

3.2 

AGSS termmal imit 

miet assembly in an AGSS at which the oporator makes connections and disconnections 

3.3 

AGSS terminal unit base block 

part ot an AGSS terminal unit which is attached to the pipeline disposal system 

3.4 

AGSS typa 1 terminal unit 

connection point betv;een the receiving systerp and the disposal system at which an operator mal<es 

connections arid disconnections 

See Figure 1 

3.5 

AGSS type 1H terminal units 

AGSS type 1 terminal unit to he used in h'gh-flow disposal systems 

3.6 

AGSS type 11 terminal units 

AGSS type 1 terminal unit to be used in low-flow disposal systems 

3.7 

AGSS type 2 terminal unit 

connection point between the power device or the disposal hose and the remainder of the disposal system at 
v/hich an operator makes connections and disconnections 

See Figure 1 . 

3.8 

AGSS type-specific 

having characteristics which prevent interchangsability and thereby allow assignment to one AGSS type only 

3.9 

AGSS type-specific connection point 

part of the AGSS socket which is the receptor for an AGSS type-specific probe 
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3.1:0 

air compressor system 

source of supply with compressor(s) designed to provide medical air and/or air for driving surgical tools and/or 

airforAGSS 

NOTE Different names or symbols are used for air for driving surgical tools, such as: instrument air, surgical air, air 
motor, air - 700 and air - 800. 

3J1 

anaesltilieltic gas scavenginig system 

AGSS 

complete system which is connected to the exhaust port(s) of a breathing system or other equipment for the 

purpose of conveying expired and/or excess anaesthetic gases and vapours to an appropriate point of discharge 

NOTE Functionally, an AGSS comprises three different parts: a transfer system, a receiving system and a disposal 
system. These three functionally discrete parts can be either separate or sequentially combined in part or in total. !n 
addition, one or more parts of an AGSS can be combined with a breathing system or other equipment (e.g. an anaesthetic 
ventilator) to include the transfer system, or transfer and receiving systems. 

3.12 

commissioniing 

proof of function to verify that the agreed specification is met and is accepted by the user or his representative 

3.13 

disposa[ hose 

part of an AGSS which transfers expired and/or excess anaesthetic gases and vapours from the power device 

to the probe of an AGSS type 2 terminal unit 

3.14 

disposal system 

means by which the expired and/or excess anaesthetic gases and vapours are conveyed from the receiving 
system to an appropriate point of discharge 



j NOTE A point of dischaige can be, for example, the exterior of a building or a non-recirculating extract ventilation 

J system. 

3.15 

; ' diversity factor 

factor which represents the maximum proportion of terminal units in a defined clinical area which will be used 
" at the same time, at flowrates defined in agreement with the management of the healthcare facility 



3.16 

high-flow disposal system 

disposal system which is intended to operate with a high-flow transfer and receiving system complying with 
180 8835-3 



k^ 3.17 



high-flow transfer and receiving system 

transfer and receiving system complying with ISO 8835-3 which connects through an AGSS type 1H terminal 

unit as specified in ISO 9170-2 to a high-flow disposal system complying with this part of ISO 7398 

3.18 

low-flow disposal system 

disposal system which is intended to operate with a low-flow transfer and receiving system complying with 
ISO 8835-3 

3.19 

low-flow transfer and receiving system 

transfer and receiving system complying with ISO 8835-3 which connects through an AGSS type 1L terminal 

unit as specified in ISO 9170-2 to a low-flow disposal system complying with this part of ISO 7396 
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3.20 
manufacturer 

natural or legal person with responsibility for the design, manufacture, packaging and labelling of a device 
before it is placed on the market under his own name, regardless of whether these operations are carried out 
by that person himself or on his behalf by a third party 

3.21 

maximum operating pressure 

maximum pressure at which a temiinal unit is designed to operate 

NOTE Operating pressure for a type 1 terminal unit is negative and for a type 2 terminal unit it is positive, 

3.22 

maximum test pressure 

maximum pressure to which a temiinal unit is designed to be subjected during pipeline pressure testing 

3.23 
non-return valve 

valve which permits flow in one direction only 

3.24 

power device 

part of an AGS disposal system thai provides now and pressure for scavenging 

3.25 
probe 

non-interchangeable male component designed for acceptance by, and retention in, a socket 

3.26 

quick connector 

pair of type-specific components which can be easily and rapidly joined together by a single action of one or both 
hands without the use of tools 

3.27 

receiving hose 

part of an AGSS which transfers expired and/or excess anaesthetic gases and vapours from the receiving system 

to the disposal system 

3.28 

receiving system 

part of an AGSS v.'hich provides an interface between the transfer system and the disposal system 

3.29 
shut-off valve 

valve which prevents flow in both directions when closed 

3.30 

single fault condition 

condition in which a single means for protection against a safety hazard in equipment is defective or a single 
external abnormal condition is present 

NOTE Maintenance of equipment is considered a normal condition. 
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Key 

1 apparatus such as anaesthetic breathing system or 
anaesthetic ventilator and integral transfer/receiving 
system and power device 

2 apparatus such as anaesthetic breathing system or 
anaesthetic ventilator 

3 transfer/receiving system and power device 

4 apparatus such as anaesthetic breathing system and 
integral transfer/receiving system 

5 permanent or proprietary connector 

6 receiving hose 

7 breathing system or anaesthetic ventilator 

8 transfer tube 

9 receiving system 

10 power device 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



permanent connection 

point of discharge 

flexible hose or pendant 

disposal hose 

limit of breathing system or anaesthetic ventilator 

limits of transfer system 

limits of receiving system 

limit of disposal system 

proprietary connection (functionally specific) 

30 mm conical connection 

type 1 terminal unit probe/socket 

type 2 temninal unit probe/socket 



NOTE 1 Type 1 terminal unit probe/socket is for negative pressure. Type 2 terminal unit probe/socket is for positive 
pressure. 

NOTE 2 The limit between the receiving system and the disposal system as shown does not necessarily coincide with 
an actual physical limit such as a wall. In the arrangement shown, a terminal unit on a wall would be located on the inlet to 
the power device. 

Figure 1 — Scliematic diagram of typical AGSS connections 
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3.31 

system design flow 

flow calculated from the maximum flow requirement of the healthcare facility and corrected by the diversity 
factor(s) 

3.32 

transfer system 

part of an AGSS which transfers expired and/or excess anaesthetic gases from the exhaust port of the breathing 
system or other equipment to the receiving system 

3.33 

transfer tube 

part of an AGSS which transfers expired and/or excess anaesthetic gases from the breathing system to the 

receiving system 



4 General requirements 

4.1 Safety 

AGS disposal systems shall, when installed, extended, modified, commissioned, operated and maintained in 
accordance v/m the instructions of the manufacturer, present no risks that are not reduced to an acceptable 
level using risk management procedures in accordance with ISO 14971 and which are connected with their 
intended application, in normal condition and in single fault condition. 

NOTE 1 A situation in whioti a fault is not detected is considered a normal condition f-ault conditions/hazardous 
situations can remain undetected over a period of time and as a consequence can lead to an unacceptable risk. In that 
case, a subsequent detected fault condition needs to be considered as a single fault condition Specific risk control 
measures need to be determined within the nsk rr.anagerrent process to deal with such situations 

I^OTF 2 Typical safety bazaids (discontinuity of operation, incorrect pressure and/or flow, etc.) aie listed in Annex D 

4.2 Alternative construction 

AGS disposal systems and components, or parts thereof, using materials or having forms of construction 
different from those detailed in this part of ISO 7396, shall be presumed to be in compliance with the safety 
objectives of this part of ISO 7396 if it can be demonstrated that an equivalent degree of safety is obtained (i e 
compliance v/ith lequlrements presumes that risks have been mitigated to acceptable levels) unless objective 
evidence to the contrary becomes available. 

NOTE 1 Objective evidence can be obtained by post-market surveillance 

Evidence of an equivalent degree of safety shall be provided by the manufacturer. 

NOTE 2 Regional or national regulations can require the provision of evidence to the competent authonty or a 
conformity assessment body e g notified body in the European Economic Area (EEA), upon request. 

4.3 IViaterials 

4.3.1 The materials used for pipelines and other components of the disposai system shall be corrosion- 
resistant and compatible with anaesthetic gases and vapours under the operating conditions specified by the 
manufacturer. 

NOTE 1 Corrosion resistance includes resistance against the influence of moisture and the surrounding miaterials 

Evidence shall be provided by the manufacturer. 

NOTE 2 Regional or national requirements can require the provision of evidence to the competent authority or a 
conform.ity assessment body, e.g. notified body in the European Economic Area (EEA), upon request 
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4.3.2 If copper pipes are used, they shall comply with the requirements given in EN 13348. 

Evidence shall be provided by the manufacturer. 

NOTE 1 Regional or national regulations can require the provision of evidence to the competent authority or a 
conformity assessment body, e.g. notified body in the European Economic Area (EEA), upon request. 

NOTE 2 The requirement in 4.3.2 allows the use of the same stock of copper pipes as is used for the installation of 
pipeline systems for compressed medical gases and vacuum in accordance v/\\h ISO 7396-1' 

4.3.3 The potential hazards arising from the use of non-metallic pipes and components shall be taken into 
account, using risk management procedures in accordance with ISO 14971. 

NOTE Experience shows that non-metallic pipes and their junctions used in AGS disposal systems need to be 
carefully evaluated' for their durability following exposure to volatile anaesthetic agents. 

4.3.4 All components of the system, other than copper pipes, which come in contact with anaesthetic 
gases and vapours shall be cleaned in accordance with ISO 15001. 

Evidence shall be provided by the. manufacturer. 

NOTE Regional' or national regulations can require the provision of evidence to the competent authority or a 
conformity assessment body, e.g. notified body in the European Economic Area (EEA), upon request. 

4.3.5 If lubricants are used, they shall be compatible with anaesthetic gases and vapours at the operating 
conditions specified by the manufacturer. 

Evidence shall be provided by the manufacturer. 

NOTE Regional or national regulations' can require the provision of evidence to the competent authority or a 
conformity assessment body. e.g. notified body in the European Economic Area (EEA), upon request. 

4.3.6 Precautions shall be taken to maintain the cleanliness of components during transportation, storage 
and installation. 

4.4 Continuity of operation 

The AGS disposal system shall be designedso to achieve continuity of operation in normal condition and in 
single fault condition. ' ' 

NOTE Loss of mains electrical power is a single fault condition. A fault in control equipment is a single fault condition. 

In order to achieve these objectives, the AGS disposal system shall comprise at least two sources of supply of 
air to drive exhaust ejectors or at least two fans, blowers or dedicated vacuum pumps. 

The AGS disposal system shall be such that the system design flow can be supplied with any one source of 
supply for air or any one fan, blower or dedicated vacuum pump out of service. 

Means shall be provided so that each power device can be isolated for maintenance or repair. , 

5 Power device 

,5.1 The power device shall be used solely to power the AGS disposal system. , 

.5.2 The power device shall be one of the following: [ ■ . " 

a) an exhaust ejector, for one or more AGSS type 1 terminal unit(s), driven' by compressed air from a supply 
system for air and a pipelii;»e distribution system complying with ISO 7396-1, provided with a means of 
adjusting the flow from the receiving system through the type 1 terminal unit to meet the requirements 
specified in 8.1.1 and 8.1.2 [see Figure 2 a)]; 
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b) an exhaust ejector for each AGSS type 2 terminal unit, driven by compressed air from a supply system for 
air and a pipeline distribution system complying with ISO 7396-1 , provided with a means of adjusting the 
flow from the receiving system to meet the requirements specified in 8,1 .3 [see Figure 2 b)]; 

NOTE 1 Due to the high air flow required by the AGS disposal system, it is advisable to use a supply system with 
compressor(s) or proportioning units, 

c) at least two fans, blowers or dedicated vacuum pumps. 

NOTE 2 National and regional regulations concerning noise within medical environment levels can exist. 
NOTE 3 See Annex A for guidelines for power devices consisting of tons, blov.'ers or dedicated vacuum pumps. 

If dedicated vacuum pumps are installed as power device(s), they shall be compatible w/ith oxygen and the 
anaesthetic gases and vapours. 

(*) A vacuum supply system in accordance with ISO 7396-1 shall not be used as AGSS power device, 

5.3 Means shall be provided to adjust pressure and flow in the disposal system to meet the requirements 
given in 8.1,1 and 8,1,2 for type 1 terminal units, regardless of the number of terminal units in use [see 
Figure 2 c)], 

NOItl Such means can be located either within trie pipeline and/or in combination with the tenninal unit(s), 

5.4 Means for adjusting the pressure and flow shall be arranged so that they can be maintained without 
interruption of operation. 

Evidence shall be provided by the manufacturer 

NOTE Regional or national regulations can require the provision of evidence to the competent authonty or a 

conformity assessment body, eg notified body in the European Economic Area (EEA), upon request. 

5.5 Power devices consisting of fans, blowers or dedicated vacuum pumps shall not be located in the same 
room as gas and non-cryogenic liquid cylinder supply systems. 

5.6 The locations of power devices complying with this part of ISO 7396 and supply systems complying with 
ISO 7396-1 shall be decided by nsk management process in accordance v.'ith ISO 14971 in order to minimize 
the risk arising from hazards such as fire, contamination with oil, grease, and increased oxygen and nitrous 
oxide concentrations. 



6 indicating systems 

Means shall be provided to indicate to the operator that the AGS disposal system is operating 

7 Pipelines, connecting assemblies and disposal hoses 

7.1 If connecting assemblies or disposal hoses are readily accessible to the operator, their connectors shall 
be type-specific. The dimensions of the connectors shall be different from those specified in ISO 5359. 

7.2 If flexible connecting assemblies or disposal hoses are used between components of the disposal 
system and they are not readily accessible to the operator without significant disassembly of fixed 
components or not normally replaced during their lifetime, the connectors of the assembly need not be type- 
specific. The dimensions of the connectors shall be different from those specified in ISO 5359. 

NOTE Examples of such connecting assemblies are those in hinged-arm booms, tracks and ceiling pendants, and 

those used for isolation of vibration, building movement and relative movement of the pipelines 
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Key 

1 compressed-air-driven power device 

2 vacuum pump/fan/blower' power device 

3 means to adjust pressure and flow 

4 type 1 terminal unit 

5 type 2 terminal unit. 

6 ambient air 

7 compressed air 

8 receiving system 

9 point of discharge 



Figure 2 — Typical examples of power devices 



8 DisposaS system characteristics and test methods for pressure and flow 
8.1 Requirements ' 

8.1.1 Requirements for the AGS disposal system with type 1L terminal units 

The fiowrate through each type 1 L terminal unit or, if not provided, at the interface point upstream of the power 
device (see Figure 1) shall not exceed 50 i/min when the resistance to flow, which is provided to simulate the 
resistance of the receiving system, is such as to produce a pressure drop of 1 kPa at 50 I/min, and shall not 
be lower than 25 I/min when the resistance to flow, which is provided to simulate the resistance of the 
receiving system, is such as to produce a pressure drop of 2 kPa at 25 I/min (see also ISO 8835-3: — , 10.1). 
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8.1 .2 Requirements for the AGS disposal system with type 1 H terminal units 

The flowrate through each ^/pe 1H lerminai unit or, if not provided, at the interface point upstream of the 
power device (see Figure 1) shall not exceed 80 l/min v^en the resistance to flow, which is provided to 
simulate the resistance of the receiving system, is such as to produce a pressure drop of 1 i<Pa at 80 l/min, 
and shall not be lov/er than 50 l/inin when the resistance to flow, which is provided, is such as to produce a 
pressure drop of 2 kPa at 50 i/min (see also ISO 8835-3— 10.2). 

8.1 .3 Requirements for the AGS disposal system with type 2 terminai units 

With a flowrste of 50 i/min through the socl<et of each AGSS type 2 terminal unit, the pressure drop shall not 
exceed 7,5 IcPa 

8.2 Test methods for pressure and flow 

8.2.1 Genera! 

8.2.1.1 Ail means for adjusting pressure and flow shall be adjusted to control the flow at each terminal 
unit. Each terminal unit on the system shall be tested as foiiov/s: 

a) with only the terminai unit under test in use; 

b) for systems with more than one terminal unit, with all terminal units In use which are required to provide 
the system design flow at the specified diversity factor. 

8.2.1 .2 Testing shall be carried out using ambient air. 

8.2.1.3 The resolution and accuracy of a!i measuring devices used for testing shall be appropriate for the 
values to be measured All measunng devices used for certification shall be calibrated at appropriate intervals. 

8.2.2 Test methods for flow in disposal systems fitted vi^ith type 1L terminal units 

8.2.2.1 Test devices 

In order to simulate the resistance to flow of a receiving system complying with ISO 8835-3, calibrated test 
devices which are fitted with type 1L probes and which produce a pressure drop of 1 kPa at a flowrate of 
50 I/min (test device 1/50) and 2 kPa at a flowrate of 25 i/min (test device 2/25) shall be used 

NOTE A typical test dsvice is shown in Figure 3 

8.2.2.2 Procedure 

8.2.2.2.1 Activate the power device on the AGS disposal system to be tested 

8.2.2.2.2 A test device fitted with type 1L probe which produces a pressure drop of 1 kPa at 50 l/min shall 
be inserted into each type 11. terminal unit in turn with all the other terminal units closed. The flowrate on the 
test device at each terminai unit shall be recorded. 

8.2.2.2.3 A test device fitted with type 1L probe which produces a pressure drop of 7 kPa at 25 l/min shall 
be inserted into each type 1L terminal unit in turn with all the other terminal units closed. The flowrate on the 
test device at each terminal unit shall be recorded 

8.2.2.2.4 Type 1L probes which produce a pressure drop of 1 kPa at 50 l/min shall be inserted into each of 
several type 1L terminal units up to the system design flow of the AGS disposal system with all the other 
terminal units closed. A test device with type 1L probe which produces a pressure drop of 2 kPa at 25 I/mm 
shall be inserted into each terminal unit in turn. The flowrate at each terminal unit when this test device is 
connected shall be recorded. 
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Key 

1 • type 1 probe 

2 flowmeter 

3 ffxed orifice 

4 pressure measuring device (for calibration only) 



Figure 3 — Typical test device for AGS disposal system characteristics (with type 1 terminal units) 



8.2.2.2.5 The tests in 8.2.2.2.2, 8.2.2.2.3 and 8.2.2.2.4 shall be carried out at the same setting of the 
means of pressure and flow adjustment. The, results shall be recorded on a forni such as Form C.7.1 (see 
Annex C). . • ' ' . ; 

8.2.3 Test methods for flow in disposal systems fitted with type 1H terminal units 

8.2.3.1 Test devices 

In order to simulate the resistance to flow of a receiving system complying with ISO 8835-3, calibrated test> 
devices which are fitted with type 1H probes and which produce a pressure-drop of 1 kPa at a flowrateof 80 
l/min (test device 1/80) and 2 kPa at a flowrate of 50 l/min (test device 2/50) shall be used. 

NOTE' A typical test device is shown in Figure 3. 

8.2.3.2 Procedure 

8.2.3.2.1 Activate the power device on the AGS disposal system to be tested. 

8.2.3.2.2 A test device fitted with type 1 H probe,' which produces a pressure drop of 1- kPa at 80 l/min, shall 
be inse.ied into each type 1H terminal unit in turn with allthe other terminal units dosed. The flowrate on the 
test device at each terminal unit shall be recorded. 
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8.2.3.2.3 A test device fitted with type 1H probe, which produces a pressure drop of 2 kPa at 50 l/min, shall 
be inserted into each type 1H terminal unit in turn with all the other terminal units closed. The flowrate on the 

test device at each terminal unit shall be recorded 

8.2.3.2.4 Type 1H probes, which produce a pressure drop of 1 kPa at 80 l/min, shall be inserted into each 
of several type 1H terminal units up to the system design flow of the AGS disposal system with all the other 
terminal units closed. A test device with type 1H probe, which produces a pressure drop of 2 kPa at 50 i/min, 
shall be inserted into each terminal unit in turn. The flowrate at each terminal unit when this test device is 
connected shall be recorded. 

8.2.3.2.5 The tests in 8.2 3 2.2, 8 2.3 2.3 and 8.2.3 2.4 shall be carried out at the same setting of the 
means of pressure and flow adjustment. The results shall be recorded on a form such as Form C.7.2 (see 

Annex C), 

8.2.4 Test method for pressure in disposal systems fitted with type 2 terminal units 

8.2.4.1 Test devices 

Test devices fitted with a type 2 probe and providing flowratss up to 50 l/min shall be used. 

8.2.4.2 Procedure 

8.2.4.2.1 Activate the power device 

8.2.4.2.2 The probe of the test device shall be inserted into each terminal unit in turn with ail the other 
terminal units closed The flowrate shall be adjusted to (50 t 5) l/min. The pressure shall be recorded at the 
iniet to the terminal unit 

8.2.4.2.3 If individual piping to each terminal unit is not provided, test devices shall be inserted into each of 
several terminal units up to the system design flow of the AGS disposal system with all the other terminal units 
closed Each flowrate shall be adjusted to (50 -t 5) l/min. The pressure at the inlet to each terminal unit shall 
be recorded 

8.2.4.2.4 The results shall be recorded on a form such as Form C 7 3 (see Annex C). 

8.3 Means to prevent backflow 

For disposal systems with exhaust ejectors driven by compressed air, means shall be provided to prevent 
backflow of waste anaesthetic gases and vapours through terminal units 

NOTE 1 his can be achieved by, for example, individual piping or non-return valves. 

9 Terminal units 

Temninal units shall comply with ISO 9170-2. 

* 

10 Marking and colour coding 
10.1 Marking 

10.1.1 Pipelines shall be marked "AGSS" or national equivalent and shall have arrows denoting the direction 
of flow adjacent to valves (if fitted) at junctions and changes of direction, before and after walls and partitions, 
etc , at intervals of no more than 1 m and adjacent to terminal units. 

10.1.2 Connecting assemblies and disposal hoses shall be marked "AGSS" or national equivalent. 
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10.1.3 Marking shall be; 

a) durable; 

b) with letters not less than 6 mm high for the pipelines and not less than 2,5 mm high for connecting 
assemblies and disposal hoses. 

10.2 Colour coding 

10.2.1 If colour coding is used, it shall be red magenta or in accordance with the national standard. 
NOTE An example of red magenta is 3050-R40B, in accordance with SS 01 91 02. 

10.2.2 If colour coding is used, it shall be durable. 

10.3 Test for durability 

The test for durability of markings and colour coding is given in 12.4.10. 

11 Pipeline installation 

11.1 Pipelines and electrical services shall be either: 

a) run in separate compartments; or 

b) separated by more than 50 mm. 

■ NOTE Regional or national regulations which apply to electrical installations in buildings can exist. 

11.2 Metallic pipelines, if applicable, shall be bonded to an earth terminal as near as possible to the point at 
which the pipeline enters the building. Pipelines shall not be used for earthing the electrical equipmentr 

NOTEl 1 Regional or national regulations which apply to electrical installations in buildings can exist. 

NOTE 2 Regional or national regulations, which apply to continuity of earthing acrpss all joints within the same building 
and to electrical isolation of different buildings from each other, can exist. 

11.3 Pipelines shall be protected from physical damage, for example damage which might be sustained from 
the movement of portable equipment such as trolleys, stretchers and trucks, in corridors and in other locations. 

11.4 Unprotected pipelines containing gas under positive pressure shall not be installed in areas of special 
hazard. If installation of pipelines in such a location is unavoidable, the pipeline shall be protected by an 
enciosure which will prevent the liberation of gases within the room should leaks occur in the pipeline installed 
in the area. 

NOTE 1 An area where flammable materials are stored is an example of an area of special hazard. 

NOTE 2 Regional or national regulations which apply to building requirements and fire prevention can exist. 

11.5 If pipelines are placed underground they shall be placed in tunnels or ducts. The tunnel or duct shall be 
g provided with adequate drainage to prevent the accumulation of water. If pipelines are placed in the same 
§ tunnel, trench or duct with fuel pipelines, steam lines or other services, they shall be separated by more than 
,g 50 mm. Ducts in which pipelines are installed shall be ventilated. 

^ If pipelines for an AGS disposal system are placed in a tunnel or duct along with other services or with 

S pipelines for other fluids or gases, the potential hazard arising from this situation shall be assessed using risk 

^ management procedures in accordance with ISO 14971. The risk assessment shall, take into account that a 

leak which is not detected (e.g. by an alarm or other means such as periodic inspection recommended by the 
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manufacturer) snail be considered a nomia! condition and not a single fauil condition. The rouie of pipes 
piaced underground should be indicated at the site by appropriate means, e.g. by OTntinuous marking taps 
above the pipeline at approximately one-half tiie depth of burisi 

11.6 Pipelines shall not be installed In elevator shafts. 

11.7 Damage due to coniaot with corrosive materiais shall be sr.lninifsed, e.g. by the use of impemieabfe 
non-metallic materials applied to the outer surface of the pipe in the area where the contact can occur. 

11.8 Allowances shall be made for expansion and contraction of pipelines. 

11.9 If condensation is likely to occur in the pipelines, means shall be provided to removs condensation from 
the system. 

11.10 Pipehnss shall b& supported at intervals »o prevent -sagging or distortion Recommended intervals for 
rigid metallic pipes are given in Table 1 . 



Table 1 - Rscemmerrded sntc-n.'als betvys&n supports for rigid rrieSallic pipes 



Outside diamew! 


Maximum intsrvais betvsean supports" 

m 


up to 15 


1.5 


2? to 28 


2.0 


3ft ♦o 54 


2,5 


greater than 54 ! 3,0 


" .Shorter ituervals nwy bs- required vvfien using rigid non-metallic pipes 



11.11 The supports ohall ensure that itio pipeli'-ie cannot be displaced accidentally. 

The supports shall either be of corrosion-resistant material, or shall be treated !o preveni corrosion Means 
shall be provided to prevent electrolytic corrcsion. 

Where pipeiines cro>ss electric cables, the pipes shall be supported adjacent to the cables. 

Pipelines shall not be used as support for, nnr .shall they be supported tiy, other pipelines or conduits. 

11.12 Except Tor mechanical joints used for certain components, ail metallic pipeline joints shall be brazed or 
welded. The methods used for brazing or welding shall permit the joints to maintain their mechanical 
characteristics up to an ambient temperature of 600 °C. Filler metals for brazing shall be nominally cadmium- 
free (less than 0,025 % mass fraction cadmium) 

NOTE ts^echanical joints (e.g flanged or threaded connections) can be used to connect components such as shut-off 
valves, terminal units, pressure regulators, controls and monitoring and aiann sensors to the pipeline. 

11.13 The exhaust from the disposal system shall be piped to the outside or into the exhaust conduit of a non- 
recirculating ventilation system and shall be provided with a means to prevent the ingress of ipsecfs, debris 
and precipitation 

The location of the exhaust outlet shall be remote from the air intake for medical air compressor sybtems, air 
intakes, doors, windows or other openings in buildings. 

Consideration should be given to the potential effects of prevailing winds when considering the location of the 
exhaust ouiiei. 
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If the exhaust outlet is accessibfe to personnel, a warning against the inhalation of noxious gas shall be affixed 
at the point of discharge. 

112 Tesiimg!, cominniSssDOinilinigi airadl cerSSlFtcatoini 

12.1 GemeiraO 

Tests after completion of installation shall be earned out, documented and certified by the manufacturer. 
NOTE Regional or national regulations requiring the manufacturer to have an approved quality system can exist. 
An example of a procedure for testing and commissioning is given in Annex B. 

12.2 General reqytiremeinits for tests 

12.2.1 Testing shall be carried out with ambient air. 

12.2.2 Before any testing is carried out, every terminal unit in a system under test shall be labelled to indicate 
that the system is under test and shall not be used. 

12.2.3 The resolution and accuracy of all measuring devices used for testing shall be appropriate for the 
values to be measured. All measuring devices used for certification shall be calibrated at appropriate intervals. 

12.3 Tests, imspections and checks 

The following tests, inspections and checks shall be caaied out before use of the system: 

a) inspection and tests for leakage; 

b) inspection for marking and support intervals of the pipeline system; 

c) check of mechanical function and cleanliness of the terminal units; 

d) test for cross connection; 

e) tests for function of power devices; 

f) tests for pressure and flow at the terminal units; 

g) checkof the indicating system; ' -• 
h) check of the AGS disposal system exhaust; 

i) check of identification and labelling of the terminal units. 

12.4 Requirements for tests, inspections and checks listed in 12.3 
12.4.1 Inspection and leakage 

12.4.1.1 Pipelines downstream of the power device shall be visually inspected for the integrity of all 
connections. 

12.4.1.2 Pipelines between a type 1 terminal unit and a power device shall be tested at a pressure of 
70kPa±10%. The pressure drop in these sections, after a test period of 15min with the terminal units 
blanked off. shall be less than 1 kPa. 
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12.4.2 Marking and support Intervals of the pipeline system 

The marking of the pipeline system shali meet the requirements of 10 1. The colour coding of the pipeline 
system, if used, shall meet the requirements of 10 2. The support intea-ais shall meet the requirements of 
11.10. ' 

12.4.3 Mechanical function and cleanliness of the terminal units 

11 shall be demonstrated for each terminal unit that the appropriate probe can be inserted, captured and 
released. All terminal units shall be Inspected for the absence of visible particulate matter. 

12.4.4 Cross connection 

There shall be no cross connection to any other pipeline system. 

12.4.5 Function of power devices 

All power devices shall operate in accordance vwth the manufacturer's manuals and specifications. 

12.4.6 Pressure and flow at the terminal units 

It shall be demonstrated that the flow ai each AGSS type 1 L terminal unit is m accordance with 8.11. 

It shall be demonstrated that the rlow al each AGSS type 1H terminal unit is m accordance with 8 12 

It shall be demonstrated that the pressure drop at each AGSS type 2 terminal unit is in accordance with 8 1 3 

12.4.?' Indicating systerr. 

The indicating system shall comply with Clause 6 

12.4.8 AGS disposaf system exhaust 

The exhaust from the disposal system shall comply with 11 13. 

12.4.9 Identification and labelling of the terminal units 

On satisfactory completion of the tests, inspections and checks descnbed in 12.4.1 to 12.4.8, the construction 
labels indicating that the system is under test shall be removed At the «;ame time, the correct identification and 
labelling fmart<ing and, if used, colour coding) of each terminal unit shall be checked, 

12.4.10 Test for durability of markings and colour coding 

Rub markings and colour coding by hand, without undue pressure, first for 15 s with a cloth rag soaked with 
distilled water, then for 15 s with a cloth rag soaked with ethanol and then for 15 s with a cloth rag soaked Vi?ith 
isopropanol. Carry out this test at ambient temperatuie The markings shall remain legible. 

12.5 Certification of the system 

Before an AGS disposal system is used, it shali be certified in writing to the healthcare facility that all tests, 
inspections and checks given in 12.3 have been satisfactorily carried out and all the requirements of 12.4 
have been met. The results of tests showing details of the areas tested should be part of the permanent 
record of the healthcare facility. 

NOTE Typical forms for this purpose are given in Annex C. 
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The system manufacturer shali certify that all drawings and manuals, as required in Clause 13, have been 
supplied to the owher or client. 

12.6 Extensions or modifications 

When extensions or modifications are made to the system, the appropriate tests, inspections and checks in 
12.3 shall be carried out before the system is returned to service. 

13 information to be supplied by the maaufadtureir 

13.1 Genera! 

The information to be provided by the manufacturer shall be in accordance with EN 1041 or equivalent 
national standards. 

13.2 Instructions for use • 

13.2.1 The manufacturer of the complete system or the manufacturer(s) of each component of the AGS 
disposal system (i.e. power device, terminal units and pipeline system) shall provide the healthcare facility 
with instructions for use. 

NOTE 1 The power' device, terminal units and pipeline system can be supplied by one or several different 
manufacturers. • 

NOTE 2 Regional or national regulations which apply to manufa'cturers of medical devices can exist. 

13.2.2 The instructions for use shall contain the following: 

— the name or trade name and address of the manufacturer; 

— year of manufacture and, where appropriate, the lifetime of the system and Its components, any special 
storage and/or handling conditions: 

— any special operating instructions; 

— any warnings and/or precautions to be taken, in particular the danger of fire or explosion due to the use of 
oil and grease in oxygen-enriched atmospheres or the use of flammable anaesthetic agents; 

— batch or serial number; 

— a technical specification including the performance of the system, and how to connect and disconnect 
detachable parts and accessories; 

— a description of the indicating system; 

— the position in norma! condition (i.e. open or closed) of all shut-off valves, if fitted; 

— instructions for recommended periodic checks of function of the system; 

— instructions for recommended maintenance tasks and their frequency, and a list of recommended spare 
parts, if applicable; 

— adequate infomiation regarding which anaesthetic gases and vapours the system is designed to be used 
with; 
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— instructions for the disposal of compqnenls or consumables (e g oil used in compressors and vacuum 
pumps) 

13.2.3 The instruction for use given in 13.2 2 shai! take into account the possibility that several different 
organisations are involved in operation, use and maintenance. 

13.3 Operational management infomiation 

13.3.1 The manufacturerfs) of each component of the AGS disposal system (i e. power device, termmai units 
and pipeline system) shall provide operational managemeni information to the healthcare facility to enable it to 
draft its Operational management document. 

13.3.2 The system manufacturer(s) shall provide instructions to the healthcare facility for recommended 
maintenance tasks and their frequency, and a list o' recofnrnendeJ sd^jq parts 

NOTE Informative guidelines for the prepc-ration of the Operanoiial rianagement document are fliven in Annex G of 

ISO 7396-1 2007. Informative guidelines foi car7ing out 3 ksV. 'Tianagen'.ar!? proceduro aie given in Annex D 

13.4 "As-installed" drawings 

13.4.1 A separate set ot "as-installed" mechanical drawing? vvhich show the actual locations of the pipelines, 
the diameters of the pipelines shut-off valves and ali other components shall be maintained during 
construct-on, and shall be brought up to date as changes are made Fhesa drawing?, sh^li 'nciude details 
which will enable buned or concealed pipelines to be located 

13.4.2 A complete set of "ss-installed' drawings of the pipeline system as specified in 13.4 1 shall be 
presented ic fht heakhtate facility of the pipeline system, for inclusion as part of the permanerst record of the 



13 6 Electricai diagrams 

Rilectfical diayiapis for the components supplied shall be provided by the system manufacturer to the 
hec.ltncaie facility 
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(informative) 

GycdeEiirses for power devices cofusosSonig] of fsBuSs fbiloweirs 
or dedicated! vacuiyinn) pymps 



Ab-1 Services containing combustible gases or liquids should not be permitted within the power device area. 

A.2 All electrical fittings in power device rooms should be located in fixed positions to minimize the risk of 
physical damage. 

A.3 Fire fighting equipment should be provided within the power device area. 

NOTE Regional ornational regulations which apply to fire protection can exist. 

A,4 The power device area should be well ventilated to the open air. Ducting for such ventilation should not 
be connected to ducting servicing any other building. 

A.5- The doors or gate should be capable of being locked. An emergency exit should be provided which 
should be free from obstructions at ail times. It should be possible to open any door from the inside without a 
key at all times. All doors should open outwards. 

A.6 Power device rooms should: 

a) comply with local building codes; 

b) have a warning notice "NO SMOKING", or similar, clearly displayed on both sides of each door or gate. 

A.7 Clauses A. 1 to A.6 apply to power devices which are centrally located. Power devices that are not 
centrally located and may or may, not be connected to a pipeline system should be installed and serviced in 
accordance with the instructions supplied by the manufacturer. 
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Annex 8 
(informative) 

Example of procedure for testing and commissioning 



B.1 General 

This test procedute is given as an example of how the specifications of Clause 12 can tae verified so that the 
system may be commissioned and certified. Other procedures may be devised which validly test these 
specifications In this procedure the given sequence of tests is important and should be followed. The gene.i-ai 
requirements of 1?.3 should be foiiowed. 

When the lesu'ts of a test do not meet the pass criteria, remedial work shall be carried out and previous tests 
repeated as necessary 

Typical forms for cenification of the system are given in Annex C A summary of typical tests required which 
lists the specification, procedure and form fo; each test is given in i^orm C.t. 



B.2 inspection and tests for leakage 

B.2.1 Inspection 

Visually inspect the exhaust pipeline system for the integrity of air connections 

B.2.2 Tests for leakage 

B.2.2.1 Genera! conditions 

iGolate the power device from the pipeline Open ail shut-off valves (if fitted) and blank off all type 1 terminal units 
if necessary, remove all means of adjusting the fiow and Dian-; their connection points 

B.2, 2. 2 Example of procedure 

Connect a suitable pressure-measuring device to ihe system undei test Fill the system with clean, oil-free, dry 
compressed gas fu a pressure of 70 kPa ± 10 % Record the- pressure and, aftei a period of 15 min, record the 
pressure again The pressure drop shall not exceed 10 kPa 

NOT L There is no allowance for terrrperature variation in this if^st 
B.2.2.3 Test results 

Record the results on a form such as Form C 2 

B.3 inspection for marking and support intervals of the pipeline system 

B.3.1 Example of procedure 

Visually inspect that marking has been correctly placed on the pipeline systern, especially adjacent to 
T-connections and where the pipeline system passes through walls or partitions. Check that marKing complies 
with 10.1 and colour coding, if used, complies with 10.2. Check that the support intervals comply v.'ith 1110. 
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B.3.2 Test results 

Record the results on a form such as Form C,3. 

B.4 Check of mechanica! function and inspection for cleanliness of the terminall 
units 

B.4.1 Example of procedure 

B.4.11.1 Inspect the test probes to ensure that they conform to ISO 9170-2. Insert a test probe into each 
terminal unit in turn. Check that the probe can be inserted, captured and released. 

B.4.1. 2 Check each terminal unit for the absence of visible particulate matter. 

B.4.2 Test results 

Record the results on a form such as Form C.4. 

B.5 Test for cross connection 

B.5.1 Example of procedure 

Test the pipeline system of the AGS disposal system for cross connection to any other medical gas or vacuum 
pipeline system. With all power devices switched off and with p.'-essure in all other medical gas or vacuum pipeline 
systems, check at all AGSS terminal units that there is no positive or negative pressure. 

B.5.2 Test results 

Record the results on a form such as Form C.5. 

B.6 Tests for function of power devices 

B.6.1 Example of procedure 

Test all power devices for operation in accordance with the manufacturer's manuals and specifications. 

B.6.2 Test results 

Record the results on a form such as Form C.6. 

B.7 Test for pressure and flow at the terminal units 

B.7.1 Example of procedures 

Procedures for testing for flow at the type 1 L terminal units are given in 8.2.2. 
Procedures for testing for flow at the type 1 H terminal units are given in 8.2.3. 
Procedures for testing for pressure at the type 2 terminal units are given in 8.2.4. 
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BJ.2 Test results 

Record the results on foims such as Forms C 7 1 , C 7 2 and C.7,3 

B.8 Check of the indicating systftm 

B.8.1 Example of procedure 

Check functioning of the means provided to indicate to the operator that the power device is operyting 

B.8.2 Test results 

Record the results, on a fnrcr such as Fcvn C & 

B.9 Check of the AGS disposal system exhaust 

8.9.1 Example of procedure 
Verify thai the exhai ist iroiM tt'e AGS cSisposa! sysionr 
- IS piped eiihe, io the uutoide or intD the exhaust conduit oi a non-recirculating ventilation system, 

- ■- IS proviac-o' witn a rnfaps. to prevent the irigress of insects; 

- ■ tna! the eAh.ji.;it .s m n po'^.ition where fr^e nsk or contamination of occupied buildings is minimized, anr.! 

tliat the i.;xh5?usi >/,.^ Mi-ig L-bei nf iitted) iS legsij!.: 

B.9.2 Test results 

Record the resj'ts on a loini sudi a Fi rm C 9 

B 10 Check of idertification and tabellinq of the terminal units 

B.10.1 Exarriple of p.roc.edure 

Check that the tcsi- in f3 /: k. B 9 have been co'-npiett-a satisfacloniv 

F^emove the cOi's''uction iahf^'i on each tferminai unit v/hich indica*es that the .system is not ;n b>^ 'j&ea Do not 
reir,c^/e these laoels unieij; all preceding tests Up-jb been completed saiisf.actonly A\ the same i;rr;e cr,-."-,r tr^ ;nt) 
coitect idendficat'on and laDoiiing marking and, ■■'. used ::oiour cod"-g) of each tem^'nai 'mm- 

B.10.2 Test results 

Record the results on c 'oth auci' as Form C 10 
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Annex G 
(informative) 

Typical forms for certification of AGS disposal systems 



The forms ijiv«n in this annex are to be completed during testing and commissioning of AGS disposal systems 
in sc'„ord;^riCe with Annex 8 
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Healthcare facility. 



Form C.1 — Summary of tests 
Area identification 



This is to certify that the following tests and procedures have been carried out satisfactorily on the anaesthetic 
gas scavenging disposal system at healthcare facility. 



(Sheet of. 



sheets) 



Form 


Description of tests and procedures 


Test 
required 

Yes/No 


Procedure 


Specification 


Date of 
completion 
of tests and 
procedures 


C.1 


Summary of tests 










C.2 


Leakage 




B.2 


12.4.1 




C.3 


Marking and support intervals of the pipeline 
system 




B.3 


12.4.2 




C.4 


Mechanical function 

and cleanliness of the terminal units 




B.4 


12.4.3 


• 


C.5 


Cross connection 




B.5 


12.4.4 




C.6 


Function of power devices 




B.6 


12.4.5 




C.7 

C.7.1 
C.7.2 
C.7.3 


Pressure and flow at the terminal units 
—_ for type 1 L terminal units 

— for type 1 H terminal units 

— for type 2 terminal units 




B.7 
8.2.2 
8.2.3 
8.2.4 


12.4.6 


' 


C.8 


Indicating system 




B.8 


12.4.7 




C.9 


AGS disposal system exhaust 




B.9 


12.4.8 




C.1.0 


identification and labelling 
of the temiinai units 




B.10 


12.4.9 





Manufacturer's Representative 

Position 


Siqnature 


nate 


Name 


Authorized Person 

Position 


Siqnature 


Date _ _ 


Name 
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Form C.2 — Inspections and tests for leakage 

Healthcaie facility Area identification 



(Sheet of sheets) 



This is to certify that the pipeline system was inspected and tested for leakage. At a test pressure of 70 kPa 
the pressure drop after 15 min was kPa (maximum permitted is 10 kPa). 

Measuring instrument(s) used ^ ^ 

Manufacturer's Representative 

Position Signature . 

Date . Name 



Authorized Person 

Position Signature 

Date Name 
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Form C.3 — Inspection for marking and support inteevais of the pipeCine system 

Healthcare facility : Area identification 



(Sheet of sheets) 

This is to certify that the pipeline system was inspected for marking and support intervals. The marking and, if, 
used, colour coding have been tested for durability. 

IVSanufacturer's Representative 

Position Signature 

Date Name 



Authorized Person 

Position : Signature . 

Date Name 
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Tonn C.4 — Cfiecif of mechariScai function and cleanliness of the terminal units 

Healthcare faci!!^/__ Area identification 



(Sheet of sheets) 

This is certify that aii terminai units were checi<ed for mechanical function and inspected for cleanliness. 

Manufacturer's Representative 

Position Signature 

Date Name 



Authorized Person 

Position 

Dale 



Signature 
Name 
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Healthcare facility. 



Form C.5 — Test for cross connection 

Area Identification 



. (Sheet of sheets) 

This is to certify that the pipeline system was tested for cross connection to any other pipeline system. 

Measuring instrument(s) used 



Manufacturer's Representative 

Position 

Date 



Signature . 
Name 



Authorized Person 

Position 

Date 



Signature 
Name 



28 



!S/IS0 739S-2 : 2CI07 



Form C.S — Tests for function of power devices 

Healthcare faciiity.^ Area identification 



(Sheet of sheets) 



This is to certify that ail power devices have been tested in accordance with the manufacturer's manuals and 
specifications. 

fi/ieasuring instrdfnent(s) used 



Manufacturer's Representative 

Position Signature 

Date ___________ ________ Name 



Authorized Person 

Position Signature 

Date Name 



m 
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Healthcare fecility_ 



Foirm C,7.1 — Teste for flow for AGSS type it termJna! unMs 
' ._ Area identification 



(Sheet of. 



sheets) 

This is to certify that the AGSS type 1L tenninal units were tested in accordance writh 8.2.2 with test device 1/50, 
(pressure drop 1 kPa, maximum fiowrate 50 i/min) and with test device 2/25 (pressure drop 2 kPa, minimum 
flowrate 25 I/min). 



One terminal unit in use 


... tenminall units in use ^ 


Tenninal unit 
number 


Room 
number 


Flowrate m 

Test device 
1/50 


measured 

Test device 
2/25 


Terminal unit 
number 


Room 
number 


Flowrate measured 

Test device Test device 
1/50 2/25 


















































3 Number to correspond to system design flow of the AGS system. 



Measuring instrument(s) used 



Mamufacturer's Representative 

Position 

Date ' 



Signature . 
Name 



Authorized Person 

Position 

Date 



Signature . 
Name 
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Form C.7.2 — Tests for flow for AGSS type 1H termina! units 

Healthcare facility Area identification 



(Sheet of sheets) 



This IS to certify that the AGSS type 1H termina! units were tested in accordance with 8.2.3 with test device 
1/80, (pressure drop 1 kPa, maximum flowrate 80 l/min) and with test device 2/50 (pressure drop 2 kPa. 
minimum flowrate 50 l/min). 





One terminal unit in use 


... terminai units in use ^ 


Termina! unit 

number 


Roons 

number 


FSowrate n 

Test device 
1/80 


leasured 

Test device 
2/SO 


Terminal unit 
number 


Room 

number 


Flowrate measured 

Test device Test device 
1/80 2/SO 
































.._ _._ . 




L ._ _._ 












^ Number to cortespond to system design flow of the AG.'^ system 



Measuring insttumentis) used 



Manufacturer's Representative 

Position 

Date 



Signature 
Name 



Authorized Person 
Position 



Dnt'j 



Signature 
Name 
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Fomn C.7.3 — Tests for pressure for AGSS type 2 terminal units 
Healthcare facility Area identification 



(Sheet of sheets) 

This is to certify that the type 2 terminal units were tested in accordance with 8.2.4 (test flowrate 50 l/min, 
maximum pressure drop 7,5 kPa). 



Terminal unit 
number 



One terminal unit in use 
Room number 



Pressure 
measured 



... terminal units in use ' 



Terminal unit 
number 



Room number j 



Pressure 
measurad 



^ Number to correspond to system design flow of ttie AGS system. 



Measuring instrument(s) used __ 



Manufacturer's Representative 

Position ' 

Date 



. Signature 
•Name 



Authorized Person 

Position 

Date 



Signature . 
Name 
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Healthcare facility_ 



Form C.8 — Check of the indicating system 

Area identification 



(Sheet of sheets) 



This is to certify that the indicating system has been checl<ed for proper operation. 



Rflanufacturer's Representative 

Position . 

Date 



Signature 
Name 



Authorized Person 



Date 



Signature 
Name 



as 
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Form C.9 — CDiecEt of iitQ AGS dilisposat system e^CtaiiEsIt 
Healthcare facility Area identification 



(Sheet of sheets) 



This is to certify that the AGS disposal system exhaust has been checked. 



^Manufacturer's Represemtetive 

Position : 

Date ■ 



Signature . 
Name 



Authorized Person 

Position 

Date 



Signature . 
i^lame 
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Form C.10 -— Check of identification and labelling of the terminal units 

Healthcare facility Area identification 



(Sheet of sheets) 



This IS to certify that all terminal units have been checl<ed for identification and labelling (marking and, if used, 
colour coding), and labels indicating that the system is not to be used have been removed. 



IVlanufacturer's Representative 

Position Signature 



Date Name 



Authorized Person 

Position Signature 

Date Name 
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(informative) 

Risk mmaimagemeinifc ctnieclIcCBSl: 



D.1 General 

Risk management should be carried out in accordance withi ISO 14971. 

This annex gives the recommended risk management procedure and checklist used to identify the root causes 
and the hazardous situations (i.e. causes of harm) related to defined safety objectives and appropriate risk 
control measures for the AGS disposal system. 

The risk management procedure and the risk control checklist should be used by both the manufacturer (M) of 
the AGS disposal system and the healthcare facility (H) representative(s) during: 

— design, installation, commissioning and operation of new AGS disposal systems; 

— ongoing operation and monitoring of existing AGS disposal systems. 

D.2 Risk management procedore 

When managing the risks associated with the AGSS, it is first necessary to complete a risk assessment of the 
overall system. 

Having assessed the risks (i.e. the combination of severity and probability of occurrence of the harm), the 
design should endeavour to mitigate the risks by using procedures in the order of priority: 

a) inherently safe design; 

b) protective measures in the medical device itself or in the manufacturing process; 

c) information for safety. 

D.3 Risk management checklist 

Tables D.1 and D.2 give a list of typical safety objectives, root causes, hazardous situations and appropriate 
risk control measures to mitigate the risk to acceptable levels, and identify the organizations responsible for 
action. 
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Table D.1 — Risk managem ant checktist — Systems with blowers, fans or vacuum pumps 



Safety objective 



Root cause 



I 
Hazardous siti ation i 

I 



Risk control measures 



Responsible 
organizations 



1) Continuity of 

operation 



a) Biockage/partial 
blockage of tlie 
Dipelme 



1 Loss or reduction of flow I Flow tests at every teriiinal unit before use 

1 1 



b) Loss of flow andjO'- 
pressure from the 
power device in 
operation 



j Systeni suopi'ed from the ■' Ensure that a secondary power device is included in the layout design of 
j seccndai-y power device j the disposrii system 

I Loss of flow at all 
terminal units if all 
systems fail 



Preventive maintenance system for each power device set up 



Operational procedures to ensure continuity of flow for emergency 
situations established 



Routine testing of the secondary cower device to ensure its proper 
; functioning when the priman,' power device fails 



h 



' Routine testing of the indicating means 



Operat'onal maragement document to address failure of flow 



c) Poor power devce 
location/housing 



Mechanical damage to 
j the pcwer device leading ventilation 
to loss of flow 



Ensure that plant rooms have adequate temperature control and 



i Povver device affected by 
j incident involving an 
I adjacent building 



d) Failure of indicating 
means 



Abnormal condition of 
the power device not 
detected 



Adequate pnysicai protection trorn'mechanicai damage 



Routine review of power device location to ensure system remains safe 



UPS (uninterrupted power supply) to ensure continu ty of electrical supply 
to indicating system 



Routine testing of the indicating system 



e) Electncity supply 
failure 



Failure of operation of 
electrical components 
potentially leading to loss 
of flow 



UPS or emergency electrical supply to ensure continuity of electrical 
system 



Check capacity of the emergency electrical supply 



Routine testing of the emergency electrical supply 



Operational management document addresses issues of electrical supply 
failure 



Procedure to ensure that all components are restored to an operating 
condition following restoration of normal power supply 



H+M 



H^M 



M 



H-^VI 



H+M 
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Table D.1 (continued) 



Safety objective 


Root cause 


Hazardous situation 


Risk control measures 


Responsible 
organizations 


■ 


f) Component failure 


Potential loss of flow with 
failure of critical 
components 


Review and identification of critical components 


M 


Specific preventive mainteriance for critical components 


H+M 


Specification for the critical components from approved suppliers 


M 


Indicating means routinely checked to ensure that the power device is 
operating in accordance with the manufacturer's specifications 


H 


Adequate spares/redundancy for critical components j H 


.Operational m.anagement document addresses issues of critical 
component failure 


H 


Ignition of components 


Ensure that AGS disposal system is used only with anaesthetic gases and 
vapours as specified by the manufacturer 


H 


g) Failure of the 

maintenance system 


Potential failure of 
components and 
subsequent failure-of 
power device 


Operational management document addresses issues of critical 
component failure 


H ■ 


2) System 
performance 


a) Incorrect 

design/specification of 
components and 
pipeline systems 


Inadequate flow 


Design validation in accordance with Clause 12 


M 


Commissioning checks following installation 


H+M 


Provide usage information 


H 


Operational management document addresses periodic checks of usage 


H 


Ignition of components 


Selection of components to ensure they are compatible with anaesthetic 
gases and vapours as specified by the manufacturer 


M 


Operational management document to ensure that ail replacement parts 
used are compatible with anaesthetic gases and vapours 


H+M 


b) Inadequate corrosion 
protection of 
pipelines/components 


Failure of 
pipelines/components. 

Leakages. 

Collapse of supports 


Correct design/protection of pipelines/components 


M 


Operational management document addresses periodic inspection and 
maintenance of pipelines 



CO 
CO 

o 

u 
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Table D.1 (continued) 



Safety objective 



Root cause 



I 



Hazardous situation 



Risk control measures 



Responsible 
organizations 



' c) Backflow of gases 



! incorrect low to the 
' receiving system 



1 Correct design of the AGS disposal system to prevent backflow of 
j anaesthetic gases and vapours into type 2 terminal units 



M 



; Ccmmissicning checks to demonstrate performance of any means to 
j prevent backflow 



d) Cross connections 
between medical gas 
or vacuum pipeline 
systems and AGS 
disposal systen-i 



I Positive pressure m AGS I Correct design of AGS disposal system to prevent cross connections 
i disposal system 
I pipelines 



I Commissioning of AGS disposal system to demonstrate no cross 
I connections 



F 



I Operational management docum.ent addresses avoidance of cross 
connections when system is modified/extended 



H+M 



M 



H+M 



3) System 
operation 



a) Incorrect operation or 
maintenance of the 
AGS disposal system 



I Loss or reduction of flow i Define responsibilities for all associated staff/users of the AGS disposal 

!,- , - , ; system 

I railure of components 



(Training for all associated staff/use * of the AGS disposal system 



' Operational management document to specify the need to assess 

j competency of all associated staff/users of the AGS disposal system and 

I specify the retraining requirements, Recording of training 



H+M 



to 






Table D.2 — Risk management checklist — Systems with exhaust ejector(s) driven by compressed air 



m 



Safety objective 


Root cause 


Hazardous situation 


Risk control measures 


Responslbl@ 
organl^tlons 


1) Continuity of 
operation 


a) Blockage/partial 
blockage of the 
pipeline 


Loss or reduction"of flow 


Flow tests at every terminal unit before use 


M 


b) Failure of the ppwer 
device 


Loss or reduction of flow 


Preventive maintenance program set up for each power device 


H 


Operational procedures established for emergency situations to ensure 
continuity of scavenging 


H 


Routine testing of each tenninal unit to ensure it is operating in 
accordance with the manufacturer's specifications 


H 


Operational management document to address failure of power device 


K 


c) Loss of the AGS 
disposal system 
compressed air or 
variation of its 
pressure rate/flowrate 


Loss or reduction of flow 


Provide alarm systems for compressed air 


M+H 


Routine testing of the alarm systems for compressed air 


H 


Routine testing of the indicating means 


H 


Check capacity of the AGS disposal system compressed air supply 
system 


M+H 


Routine testing of each terminal unit to ensure it is operating in > 
accordance with the manufacturer's specifications 


H 


Operational management 'document addresses issues of AGS disposal 
system compressed air supply system failure 


H 


d) Loss of the AGS 
disposal system 
compressed air or 
variation of its 
pressure rate/flowrate 


Loss or reduction of flow 


Procedure to ensure that all components are restored to an operating 
condition following reestablishment of the compressed air supply 


H 


Operational procedures established for emergency situations to ensure 
continuity of flow to the patient 


• H 


e) Poor power device 
location/housing 


IVIechanical damage to 
the power device leading 
to loss of flow 


Adequate physical protection from mechanical damage 


H+M 



Table D.2 (continued) 



Safety objective 


Root cause 


Hazardous situation 


Risk control measures 


Responsible 
organizations 




f) Faifu-'e of indicating 
means 


Abnormal condition of 
the power device not 
detected 


Routine testing of the indicating system 


M 


g) Failure of AGS 
disposal system 
compressed air alarm 
system 


Loss or reauctlon of the 
AGS disposal system 
compressed air pressure 
not detected 


Routine testing of the alarm systems for compressed air 


m 


h) Component failure 


Potential loss or variation 
of flow with failure of 
critical comoonents 


Review and identification of critical components 


M 


Specific prerentive maintenance for critical components 


H+M 


Specification for the critical components from approved suppliers 


M 


Routine testing of each terminal unit ra ensure it is operating in 
accordance with the manufacturer's specifications 


H 


Adequate spares/redundancy for critical components 


H 


Operational management document addresses issues of critical 
component failure 


II 


i) Component failure 


Ignition of components 


Selection of dedicated vacuum pumps (if fitted) which are compatible with 
oxygen and anaesthetic gases and vapours 


M 


Ensure that AGS disposal system is jsed only with anaesthetic gases 
and vapours as specified by the manufacturer 


» 




j) Failure of the 




Potential failure of 


Operational management document addresses issues of critical ^ 




H 





maintenance system 



components and 
subsequent failure of 
power device 



component failure 



m 
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Table D.2 (continued) 



m 



Safety objective 


Root cause 


Hazardous situation 


Risk control measures 


Responsible 
organizations 


2) System 
performance 


a) Incorrect 

design/specification of 
components and 
pipeline systems 

■ 


Inadequate flow 


Design validation in accordance with Clause 12 


M 


Commissioning checks following installation 


H+M 


Provide usage information 


M+H 


Operational management document addresses periodic inspection and 
maintenance of pipelines 


H 


Ignition of components 


Selection of components to ensure they are compatible with anaesthetic 
gases and vapours as specified by the manufacturer 


M 


Operational management document to ensure that all replacement parts 
used are compatible with anaesthetic gases and vapours 


H+M 


b) Inadequate corrosion 
protection of 
pipelines/components 


Failure of 

pipelines/components. 
Leakages. Collapse of 
supports 


Correct design/protection of pipelines/components 


M 


Operational manageme.nt document addresses periodic inspection or 
maintenance of pipelines 


H 


c) Backflow of gases 


Incorrect supply to the 
patient 


Correct design of the AGS disposal system to prevent back feeding of 
waste gases into type 1 and type 2 terminal units 


M 


Commissioning checks to demonstrate performance of any means to 
prevent backflow 


H+M 



Table D.2 (continued) 



Safe'iy objective 


^-— *-— —-— — ^ 

Root cause 


! 

Hazardous situation | Risk control measures 

1 . 


Responsible 

organizations 




d) C'oss connections 
between medical gas 
or vacuum pipeline 
systems and AGS 


Positive pressure 'n AGS 
disposal system 
pipel.nes 
. ._.. 


Correct design of AGS dispc&a! systeTi to prevent cross connections 


M 


Commissioning of AGS disposal system to demonstratr: no cross 
connecnons 


H+M 


disposal system Mnou.ie.^ ,rov. 


Operational management document addresses avoidance of cross 
connections when system is modi-ied/extended 


H 


e) Power device ' Loss c reduction of flow 
contamination from i 
visible particulate > 
matter 


Design validation in accordance with Clause 12 

Commissioning of AGS d'-sposa! system to demonstrate at>sence of 
particulate matter 


M 


f) Incorrect pressure of Loss or var.at'on of flow 


Correct desig-i faDecificalic"^ i'^ e'.i.re compressed air pressure 


M 


AGS disposal system 
compressed air 




CcT,n,.i,s,onT,g of AGS disoosal Sy stern to demonstrate the means of 
pressure control/regulation are operafng m accordance with the 
manufacturer's specifications 


M+H 




Operational management document addresses periodic inspection and 
matntenance of the means of pressure ucntrol/reguiation 


H 


3) System 
operation 


a) Incorrect operation or Loss or leduovion of Pow 

maintenance of the _ ,, 

. Pgc; Failure of conponents 


Define resporsibilities ior all associated staff/users of the AGS disposal 
system 


H 


Training for all associated staff/users of the AGS disposal system 


H+M 






Operational management document to specify the need to assess 
competency of all associated staff/users of the AGS disposal system and 
to soecify ti^e retraining requirements, f^ecording of training 


H 


b) Incompatibility of the 
AGS system with other 
medical devices 


Impossibility of use or 
incorrect use 


Define charactefisEics of the device intended to be connected to AGS 
disposal systerB before its purchase 


H 


Check compatiWlify before use 


H 


c) Incorrect operation or 
maintenance of the 
AGS disposal system 


Loss or reductior of flow 
Failure of components 


Define responsibilities for all associated staff/users of the AGS disposal 
system 


H 


Training for all associated staff/users of the AGS disposal system 


H+M 


Operational mianagement document to specify the need to assess 
competency of all associated staff/users o"' the AGS disposal system and 
specify the retraining requirements. Recording of training 


H 



M 
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NATIONAL FOREWORD 

This Indian Standard (Part 2) which is identical with ISO 7396-2 : 2007 'Medical gas pipeline systems — 
Part 2: Anaesthetic gas scavenging disposal systems' issued by the International Organization for 
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the 
Anaesthetic, Resuscitation and Allied Equipment Sectional Committee and approval of tiie Medical Equipment 
and Hospital Planning Division Council. 

Anaesthetic gas scavenging systems (AGSS) are used to reduce occupational exposure to anaesthetic 
gases and vapours. 

The anaesthetic gas scavenging system comprises three mam parts: 

— a transfer system, 

— a receiving system, and 

— a disposal system. 

A schematic diagram of typical anaesthetic gas scavenging systems is shown in Fig. 1 . Requirements for 
receiving systems and transfer systems are specified in ISO 8835-3 ; 2007 'Inhalation anaesthesia systems 
— f^art 3: Transfer and receiving systems of active anaesthetic gas scavenging systems'. Type-specific 
connections for terminal units are specified in ISO 91 70-2 : 2008 Terminal units for medical gas pipeline 
systems — Part 2:Terminal units for anaesthetic gas scavenging systems'. Specification and test procedures 
are given in this part to ensure compatibility between the components of the system. 

'This standard specifies requirements for pipelines for anaesthetic gas scavenging systems for anaesthetic 
gases and vapours. It is intended for use by those persons involved in the design, construction, inspection 
and operation of healthcare facilities treating human 'oeings. It is advisable that those persons involved in 
the design, manufacture and testing of equipment intended to be connected to pipeline systems should also 
be aware of the contents of this standard. 

Specific components are used for scavenging terminal units and for other connectors Vifhich are intended to 
be used by the operator. In addition, the system is tested and certified to operate at safe flows and without 
leakage, it is also intended to address issues ot patient safely. 

The objectives of this standard are to ensure the following. 

a) Avoidance of cross connections between different pipeline systems, 

b) Continuity of function of the system, 

c) Use of suitable materials, 

d) Ceanliness of components, 

e) Correct installation, 

f) Provision of indicating system(s), 

g) Correct marking of the pipeline system and components, 
h) Testing, commissioning and certification, and 

j) Correct operational management. 

This standard is published in two parts. The other part of this series is: 
Part 1 Pipeline systems for compressed medical gases and vacuum 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 

( Continued un third cover) 
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deviations Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly diawn to the following. 

a) Wnerever the words international Standard' appear referring to this standard, they should be read as 
'Indian Standard' 

b) Comma [.) has been used as a decimal marker in the International Standard while in Indian Standards, 
the current practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their places are listed below 
along with their degree of equivalence for the edition indicated: 



International Standard 



Corresponding Indian Standard 



ISO 7396-1 ; 2007 Medical gas IS/iSO 7396-1 . 2007 Medical gas 

pipeline systems — Part 1: Pipehne pipeline systems: Part 1 Pipeline 

systems for compressed medical systems for compressed medical 

gases and vacuum gases and vacuum 

ISO IbUOl : 2003 Anaesthetic and IS./ISO 15001 : 2003 Anaesthetic and 

respiratory equipment — Compatibility respiraloiy equipment — Compatibility 

with oxygen witri oxygen 



Degree of Equivalence 
Identical 



•dei 



The technical committee responsible for the preparation of this standard has reviewed the provisions of the 
following International Standards and has decided that they are acceptable for use in conjunction with this 
standard: 



International Standard 
ISO 5359: 2008 

ISO 8835-3 : 2007 

150 9170-2:2008 

ISO 14971 :2007 
EN 1041 :2008 
EN 13348: 2008 



Tiff'e 
Low-pressure hose assemblies for use with medical gases 

Inhalational anaestnesia systems — Part 3: Transfer and receiving systems of 
active anaesthetic gas scavenging systems 



Terminal units for medical gas pipeline systems 
anaesthetic gas scavenging systems 



Part 2: Terminal units for 



Medical devices — Application of risk management to medical devices 

Information supplied by the manufacturer with medical devices 

Copper and copper alloys — Seamless, round copper tubes for medical gases 
or vacuum 



For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 : 1960 'Rules for rounding off numencal values {revised}'. The numberof significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part ofthe these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard alongwith amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc No.:,,MHl^ 11 (041). 
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